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In additionito the convenience of having a portable testing set, such as is illustrated here, the possession of such a set will enable you to make tests, for which
there is always a demand. 41 One man in the past seven months has paid for his
testing set four times over by fees derived from such testing. (1[ We solicit the
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summer's work on the day following the last examination, and the few days between the 8th
and 11th of June, may very likely be as profitably spent in Terre Haute as elsewhere, considering the importance of this annual event.
T the regular meeting of board of editors of
THE TECHNIC held in April, the staff for
the coining school year was elected as follows:
E. M. Brennan, '09
N A. Bowers. '10
C. W. Sproull, '09
J R. Ralston, '09
F. W. Armstrong, '00
{ C. W. Washburn, '10
Locals,
E. A. Mees, '11
W H. Rockwood, '09
Artist,
Paul F. Stokes, '10
Business Manager,
Assistant Business Manager, . W. E. Baker, '11
Editor-in-Chief,
Assistant Editor,
Reviews,
Alumni,
Athletics,

According to custom the newly elected board
E hope that the call to the Class of '98 by will have charge of the June issue, the retiring
Messrs. Pirtle and Wiley, printed else- board being nominally in control and acting in
where ill this issue, will be amply heeded, and an advisory capacity. Mr. Brennan has demonthat as many as poisible may attend the com- strated his journalistic ability as editor of the
mencement exercises on June 11th. The occa- Modulus, and we confidently expect THE TECHNIC to become an increasingly important phase
Sion being the twenty-fifth anniversary of the Incollege activity under his guidance. Mr.
of
stitute, is well worthy of a decennial gathering. Bowers, while new to college journalism, has
The principal address at the commencement will had an extended experience with several more
be given by Dr. Calvin M. Woodward, Dean of widely circulated magazines. Messrs. Sprout!
the Engineering Faculty of Washington Univer- and Mees have been on the staff for a year
Mr. Armstrong's work on
sity, St. Louis, and the alumni address will be as local editors.
Haute Star is a guarantee that the
Terre
the
by John G. D. Mack, '87, Professor of Machine athletic department will be well taken care
Design, College of Engineering, University of of. Mr. Ralston's ability as business manager
Wisconsin, and it is hardly necessary to say that for the year past is assurance that as alumni
the literary features alone of the occasion will editor he will gain more laurels, and Mr.
Stokes' new position is a natural development
make it worth coming for.
from his former one. Messrs. Rockwood and
We hope that all of the undergraduates will Baker are new on the staff, but their well-known
make their arrangements to stay until June 11th. qualifications for their respective positions are
In the present state of the commercial world it such as insure a thorough performance of the
is not likely that anyone will have to take up his duties in their departments.

W
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ADAPTABILITY OF THE ELECTRIC MOTOR.
By C. B. COOK, '05.
0 one thing has revolutionized industry ingly light machine of the same capacity but of
more, or at least played a greater part in better efficiency than its predecessor. However,
the bringing about of the present economical this fact has tempted some designers to sacrifice
methods of production, than electricity.
efficiency and heating to weight, which has reThe multiplicity of its applications has only sulted in many cases in an unsatisfactory operabeen accomplished after years of careful study of tion of these machines, due to the fact that it is
the old laws, the formation of new ones and the not always possible to locate the motor where
confirmation of both by means of endless trains the conditions are favorable for cool running.
of experiments.
Extremely light motors may be well adapted
In an age of commercialism like the one now for work of intermittent character, or where the
being enjoyed it does not suffice to simply state machine is so situated that good ventilation is
that a certain end can be attained, but it is abso- secured, but it should be borne in mind that a
lutely necessary that all theories advanced be put machine which operates satisfactorily when
to the test, ascertaining whether they will be placed on the floor will not necessarily perform
beneficial by modifying old modes of proce- its work with the same temperature rise when
dure, or by opening new avenues of research placed on the ceiling over machines generating
which will ultimately result in the inauguration more or less heat. It is therefore easily underof entirely new methods. While great changes stood that the actual horse power delivered at the
have resulted from the utilization of electric en- shaft does not determine both size and type.
Since it is not altogether unpardonable to say
ergy in the forms of light, heat and sound, perhaps the most pronounced changes have been that one designer is able to do as much with a
brought about in industrial institutions, due to given amount of material as another, when it
the admirable manner in which jt has lent itself conies to the point of actual design of machines
to operate under ideal conditions, so long as he
for power purposes.
The electric motor, like all transformers of is not hampered by patents, it is reasonable to
energy, has passed through the various stages of believe that it is a matter of specialization on the
development until today we have a comparatively part of the engineer, which is responsible for the
efficient piece of apparatus. This efficiency has remarkable adaptability of the electric motor for
been increased step by step as knowledge has work of almost any nature.
been gained as to the exact conditions, while the
In order to build apparatus with this object in
machine is in actual operation, of the various view, it is necessary not only to retain engineers
elements entering into its construction. The of wide experience, but it is imperative that the
greatest difficulty which confronted the early de- shop facilities be such that the advantages of a
signer was his inability to obtain the right sort particular design are not lost by possible lack of
of material. For years steel of high permeabil- of system in the process of manufacture.
ity was unknown, or could only be secured after
In designing, the one idea before the engineer's
tedious and expensive processes which made its mind is that the completed apparatus must be
use prohibitive, but recently there has been such built at as low a prime cost as possible, consistan evolution wrought in the iron industry, by ent with satisfactory operation, maximum effithe introduction of new processes that it is possi- ciency and reliability.
ble to obtain material at a moderate cost which
This first or prime cost will consist of the folwill give an astonishingly small and correspond- lowing items: Estimating, draughting, pattern
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making, tool making, material, foundrying, machining, winding, assembling, testing, painting,
shipping.
The engineer should be well acquainted with
these various departments, for his design must
make it possible for each to perform its part in
the most economical manner.
A certain type of machine can often be worked
out so that the same frame may be given different ratings at different speeds. This means that
in some machines there will be parts which are
more than capable to take care of the strains
brought to bear upon them. Yet in spite of this
the machine builder so doing is able to place the
apparatus on the market at a better price than
the one who builds each machine on a different
frame and who designs each part for the particular strain it will be called upon to withstand.
Another admirable feature of machines designed on this plan is that an advantage is gained
by the user in respect to repair parts One of
the greatest • points in favor of this interchangeable system in installing motors of one type and
design in a plant is that it is not necessary to tie
up so much money in spare parts to be carried in
stock. This point will be more fully appreciated
when it is said that some users, who have electric drive throughout their plants, have several
thousand dollars invested in spare armatures,
coils, bushings, brushes, etc. The above is but
one of the many things to be taken into consideration by the prospective purchaser when the
systems of drive are being investigated.
The choice of motor, like that of the kind of
power, is sometimes more or less governed by
external influences. As the natural surroundings, such as railroad facilities, water and fuel
supply, nearness to raw material, the question of
labor and the relation of buildings to one another
have determined whether steam, gas, water or
electric power will be used, so has the last named
condition had much to do in solving the problem
whether A. C. or I). C. motors should be installed in cement mills, steel mills, smelters, powder mills, large machine shops and on mining
properties.
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The greater per cent. of recent installations for
such plants have been alternating current, as the
the buildings and points at which the motors are
to be used are distributed over such a wide territory that the line losses would be enormous, if
direct current were used.
In spite of the fact that transformers, better
constructed pole lines and motor-generator sets
are required, a decided saving is shown in favor
of the A. C. system. In most manufacturing
plants there will be found tools and cranes which
will require direct current for their operation, it
having not until recently been found practicable
to use variable speed or wound rotor alternating
current motors, consequently some provision
must be made for this supply. The most satisfactory way of accomplishing this is to install induction motor-generator sets near the center of
their respective loads.
Where the induction motors are numerous and
of small capacity and are running-near threequarter load, the power factor of the system will
be in the neighborhood of 80 per cent., so that it
may be, and has often been found advisable to install a synchronous motor-generator set, which
will in most cases improve the power factor 10 or
15 per cent.
Some companies have, upon making extensions,
changed the lighting system over to D. C. in order to get a greater load on the synchronous
motor-generator set.
Another advantage of the A. C. motor over the
D. C. for cement mill work is that there is no
electrical connection whatever with the rotating
element through sliding contacts, and there is but
one set of coils to become covered with dust and
grit, these being the stator coils, which can be
so treated with a special compound that the dust
ingredients will have no effect whatever on the
electrical or mechanical properties of the insulation.
In powder mills the polyphase A. C. motor has
prestige over the D. C. motor, mainly on account
of the character of the product being worked, at
the same time on account of the manner in which
the buildings are located.
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Where the apparatus to which motors are to be
For wood working machinery the A. C. polyan abnormally large starting
phase motor is rapidly superseding the D. C., due connected demands
up to speed acquires conto the liability of the latter sparking at the com- torque and after getting
m, thus demanding smaller
mutator on excessive overloads, which come of- siderable momentu
compound motor is the proper one to
ten on planers, moulders, saws, etc. The driv- torque, the
: rotary dryers, tumbling barExample
install.
not
and
ing motors when located on the floor
Where A. C. motors are
wringers.
rotary
rels,
,
shavings
boxed are quite often half buried in
to the above, wound
similar
service
for
required
about
which increases the fire risk. As citation,
In some instances
supplied.
are
machines
rotor
two years ago one of the largest wagon manufacn with shunt or
in
connectio
used
are
wheels
fly
turing companies installed direct current motors
care of excesto
take
motors,
wound
d
throughout their plant and since that time there compoun
to
200 per cent.
amount
often
which
have been a half-dozen conflagrations starting sive loads,
of operain
the
cycle
points
various
overload at
from the causes given above.
planshears,
presses,
Power
tion. Example:
.
carriages
ers, shapers, log
Although the field for the polyphase induction
motor is great, there are many places where it is
necessary to install motors of similar characteristics, namely the shunt motor. The shunt wound
motor possesses one admirable feature not found
in the squirrel cage type A. C. motor, that is, it
is possible, by cutting resistance in or out of the
armature field circuit, to effect a change in its
speed.
The subjcct of variable speed is an interesting
one for engineers, at least it would appear so,
judging from the attention given it by those designing electrical apparatus. For years mechanical methods were used universally, i. e., by
means of cone pulleys and nests of gears, but
since the electrical engineer has awakened to the
possibilities afforded in this field and has availed
MACHINE.
himself of the opportunity to strengthen his posiINGERSOLL SLAB MILLING
Driven by Allis-Chalmers Motor.
tion, by advancing and proving that the motor
this work satisfactorily and show a
In paper mills it is often questionable whether will perform
being universally adopted.
the A. C. or D. C. motor is best adapted for the saving, it is
It is a well known fact that not only were the
service, but as the disadvantages of the A. C.
al combinations very uneconomical but
motor are more than compensated for in the elim- mechanic
considerable amount of time was required
ination of the commutator, the former should be that a
speed to the other. With
given the preference. The elevator hoist, crane to change from one
its controller, change of
and car service, where motors are generally di- the electrical motor and
seconds and not of minutes
rect connected and current is demanded in pro- speed is a matter of
is often the case with the
as
hours
or
probably
series
portion to the load, regardless of speed, the
is broken during a shift.
belt
a
when
old
method
motor is required However, in some casgs shunt
from 35 to 50 per ccnt.
that
show
tests
or compound wound motors are belted to elevator Average
crank shaft of the ento
delivered
of the power
mechanisms which ably take care of the work,
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gine is lost in belting and shafting before it is
countered to the tool pulley, while it is an exceptionally poorly operating plant than can not generate and deliver this power with a nominal loss
of 20 per cent.
After considering the losses in transmission,
the question of efficiency of the driving motor
presents itself. This depends firstly on the size
of motor, secondly on the methods utilized in securing the speed changes, and thirdly on the
range of variation. There are various methods
of securing variable speed in electrical motors,
some of which are as follows:
1. Rheostatic field control. 2. Armature control. 3. Multiple voltage control; a, Three wire
with balancer; b, Four wire with balancer. 4.
Teaser system control. 5. Three wire system
control. 6. Series parallel control. 7. Change
of air gap; a, Moving armature; b, Moving pole
core
An explanation of the various methods is not
necessary, but it might be said for the benefit of
those more interested in the subject that information concerning same may be obtained from
the manufacturers of the apparatus. Each system carries with it objectionable as well as advantageous features, and as to which, is the best to
install depends upon the character of the work in
hand, i. e., whether constant torque, constant
horse power or speed variation is required, or a
combination of the latter with one or the other of
the two first mentioned.
Other methods of obtaining variable speed are
sometimes used, especially in large steel plants,
where the service is the most severe encountered.
In such cases A. C. current is generated and
transmitted to a motor-generator set from which
direct current is supplied to the motors on the
rolls. With this combination it is possible not
only to obtain the desirable speed variations, but
other requirements of such work are satisfied.
The speed is varied, not only by a weakening or
strengthening of the roll motor's field, but also
by means of changing the excitation on the D. C.
generator.
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Where a factory is to be located in or near a
city and it is possible to obtain both A. C. and
D. C. current, it is obvious that the same can be
operated in the most economical manner as far
as the matter of power consumption per pound
out-put is concerned.
However, in some places the power or day load
is not sufficient to justify the operation of a large
plant, consequently if current is furnished, the
rates will be abnormally high. But it is at this
point that the gas engine, in small sizes, finds its
field. Unless the price of current is exceptionally low or the process of manufacture must be
carried on without a single shut-down, it is useless to attempt to displace the gas engine with
motor drive, for the simple reason that in localities where natural gas can be obtained at all,
the cost of operating a small engine is from onethird to one-sixth of that of a motor with metered
current at the lowest known rates.
Gas engines make up in repairs at least 50 per
cent, of what they save in fuel. Depreciation is
very great, and after engines, under 15 H. P.
have been in operation four years they will invariably be relegated to the junk pile.
Each year the manufacturer is coming to the
realization of the fact that motordrive is not only
the ideal method, but the most practicable. He
has learned that the power can be delivered with
smaller loss to the machines, that he has more
floor space, more head room, a cleaner shop, less
repaiirng, which means shut-downs, less attendance, and the opportunity to instruct his men in
the methods of efficient operation of their machines.
When the proper system has been introduced
into a shop which has been modernly equipped,
and advantage has been taken of every avenue
leading to economy, the natural sequence has
been the placing of all work on the premium
basis. This no doubt has done more to create
the proper feeling between employer and employee, and has averted more strikes than any
other one thing.
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PRODUCTS OF SEED COTTON.
By F. A. NANTZ, '07.
EED cotton, or that part of the cotton plant as reginning it has not been found profitable.
that is received at the cotton gin, is consid- The seed is now ready for the milling proper.
ered as being composed of two products; the cotThe products of the seed as known to the comton fiber, or the long lint, and the seed. The mercial world are:
office of the gin is to remove this long fiber from
Linters.
the seed cotton, leaving as a byproduct seed
Hulls.
mixed with such foreign matter as happens to be
Cake (meal).
in the seed cotton. In brief, the gin comprises
Oil.
two cylinders placed side by side and so belted as
The term "linters" is used for the short lint
to be driven in opposite directions and at differ- that is left by the gin on some seed. They are
ent speeds. One of the cylinders is made up of removed just as the cotton or longer lint, only
a number of circular saws, while the other has a the saws are set to do closer work. Linters comcorresponding number of brushes. The saws re- prise about 3 per cent. the weight of the seed,
volve through the mass of seed cotton, catch the and sells in its crude state for about 2c a pound.
lint and tear it from the seed. As the direction The essential difference between the fiber of the
of rotation of the brushes is opposite to that of linters and of the cotton is in the length, so that
the saws, when they come in contact they are one can readily be used in place of the other, the
going in the same direction, so that the brushes, linters only forming an inferior article. They
as they move more rapidly than the saws, collect find special use, however, in the manufacture of
the lint. The draft created by the rapidly mov- high grade paper, hats, cotton batting, and caring cylinders catches the lint and carries it to pet cloth.
With the linters removed the seeds are ready
such place as is provided to receive it. By this
process about 31 per cent. of the seed cotton is for decortication. This is done by passing the
collected as cotton, or about 1380 pounds of seed seed between two knives, one of which is stationis obtained from 2,000 pounds of seed cotton. ary while the other is rapidly revolving, so as to
Probably one of the most difficult problems con- as nearly as possible merely cut into it, thus
fronting the early ginners was what to do with pressing out little or no oil from the core to be
this seed. We are told of how the seed was per- lost on the hulls. They are then passed through
mitted to accumulate until it was cheaper to beaters and over perforated plates and shakers,
move the gin house than the pile of seed. To- where the greater part of the hulls are screened
day there is a ready niarket, the seed usually out. The hulls are then sacked or stored in
bulk as the trade demands.
bringing about $14.00 a ton.
For many years cotton seed hulls were thrown
is
the
seed
where
At the cotton seed oil mill,
away
or burned. In the early days of the inis
first
sent that is not used for planting, the seed
dustry
the mill was indeed fortunate that could
cleaned of foreign matter or grabbots by screening, sifting and passing through a magnetic field be located on a river in which to blow its hulls.
successively. This foreign matter consists for It was later learned, however, by such of the
the most part of bolls (the pod in which the cot- mills as had to find some way to dispose of their
ton grows) sand, nails, etc., and runs about 5 hulls that they were quite efficient as a fuel and
per cent, the weight received. It carries quite a that the ash was valuable as a fertilizer, being
little cotton, but is at present a complete loss, especially high in soluble potash constituents.
other than such heat as may be obtained from it, Gradually, and by more or less accident, it grew
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to be used as a coarse fodder, as almost the entire output is so used at the present time. The
cores or "meats" as they are technically
known are run into a steam jacketed kettle placed
in connection with a press and cooked. After
the cooking they are formed into cakes of various sizes, depending on the make of the press
used, buf usually running about 2,4 inches in
depth. These cakes are then subjected to a
pressure of about 2,000 pounds per square inch,
thus reducing the cake to a very hard, compact
form, about five-eighths of an inch in thickness,
and containing but little oil. Cotton seed oil has
to be removed by expression rather than extraction as the greater part of the oil is used for edible purposes and the cake is used as a cattle food.
Extraction or the removal of the oil by solvents,
such as gasoline, ether, carbon bisulphide and
carbon tetrachloride, besides being expensive,
would give the oil an undesirable flavor; and, it
is claimed at least, that the cake left would be
injurious to cattle. If desired for export or long
shipment the residue is left in the form of a cake,
as in this form it is easily handled, can be stored
advantageously, and keeps well. But before
feeding it is usually passed through what is
known as a cake breaker, a machine which
breaks the cake into pieces about the size of a
walnut; this makes a very desirable form of feedstuff where extensive feeding is carried on. This
broken cake is, however, more commonly run
through an attrition mill, thus making the cotton seed meal of commerce. Cotton seed meal
has a pleasant, nutty flavor, and runs from yellow to a light-brown color. It contains, as a
more or less natural adulterant, cotton seed hulls,
which give to the pressed surface of the meal a
speckled appearance. The laws of many of the
States require that cotton seed meal sold in the
state for feeding purposes contain a nitrogen content equivalent to 8.00 per cent, of ammonia. If
a company puts out a meal running higher than
that required they sell it at a loss proportional to
the excess, so that the hull content is so regulated as to reduce this difference to a minimum.
In composition there is a great difference between
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different meals, but the following may be considered as an average:
Moisture,
8 per cent.
Oil (fat),
8
Protein, 42 per cent. (8.16% ammonia)
Crude fiber,
10 per cent.
Carbohydrates,
26
Ash,
6
The nitrogen present is in a form readily available both to plant and animal life, which, together with the fat and carbohydrates gives it
the distinction of being a most valuable foodstuff and fertilizer. Farmers' Bulletin No. 36
states that cotton seed meal as a feed for cattle
exceeds cornmeal by 62 per cent, and wheat by 67
per cent. It is so rich, however, that it must be
fed with great care, as is usually and most advantageously done by using other food stuff in
conjunction with it.
It is the oil that gives the industry its great
importance and is the true product of the oil mill,
the linters, hulls, cake and meal being really
byproducts. The oil in its crude state has a very
disagreeable sweetish flavor, and varies from a
light yellowish brown to a deep brownish red, or
it.may, however, be almost black if made from
damaged seed. It is acid in reaction and has a
sweet odor. In composition it is made up principally of the glycerides of the acids known in chemistry as pahnitic,stearic, oleic and linolic, together
with mucilaginous and coloring matter as impurities. Owing to the cooking and the high pressure used in the expression the oil carries with it
not only these impurities, but also the flavor contained in the seed. The oil in the seed runs
about 18 per cent. the weight of the seed, or
about 50 gallons per ton of seed, but as yet the
mills only average about 40 gallons. The oil
mills ship this crude oil to refineries, where it is
prepared for the market by a process of refining
and preparing. The refining of the oil depends
on a chemical principle known as saponification,
or hydrolysis or the breaking down of the
glyceride by means of a base into glycerol and a
fatty acid or a soap where there is a sufficient
amount of the base present to neutralize the acid
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as originally present and that formed by the
hydrolysis. The soap, which is usually made,
coagulates under the proper conditions of heat
and agitation and settles, carrying with it the
mucilaginous and other vegetable matter and also
some of the coloring matter, so that the refined
oil can be drawn off, leaving an impure soap as a
residue. This residue is known as "soap stock"
or "foots," and is used in the preparation of a
soap that is at least claimed to be valuable and
especially adapted for washing woolen goods.
The oil that is drawn off should have a sweet,
nutty flavor and have a color not deeper than
35.0 yellow and 7.1 red on Lovibond's scale of
colors. It is known as prime cotton seed oil as a
distinction from oil that has been made from inferior seed, as such oil does not have these qualities. At ordinary room temperature this oil is a
clear liquid of oily consistency, but at about 40° F.
14 becomes cloudy owing to the solidification of
the glycerides of pahnitic and stearic acids. In
the early days of the industry this separation was
brought about on a commercial scale by storing the oil in tanks exposed to winter weather.
After settling the clear oil was drawn off and
designated as winter yellow oil, being oil that
would keep its liquid form in the winter, as a distinction to the oil as refined, the prime or stunmer yellow oil which does not have any of its
readily solidifying contents removed. The solid
matter formed by this cooling formed the stearine of commerce. Virtually the same process is
followed today, only the great quantity of oil
that has to be handled has brought about artificial cooling and a filtering process.
As the color of prime cotton seed oil is detrimental to many purposes that the oil may be used
for, bleaching is resorted to. Where the oil is
intended for edible purposes this bleaching is
done by heating the oil with fuller's earth (fuller's earth is a kind of earth that has the property of absorbing or mechanically holding coloring matter), but where the oil is for mechanical
or purposes other than as a food, it may be done
with chlorine. Bleached oil is known as summer
white oil if the stearine has not been removed, or

winter white where it has. In color and appearance this bleached oil resembles olive oil for
which it is claimed, or at least was before the
pure food and drugs laws went into effect, that it
is used as a substitute and adulterant. As this
oil is suited for much the same purposes as olive
oil and can be obtained so much more cheaply, it
is used in place of the more expensive oil. It is
used extensively as a salad and culinary oil and
is especially prized in the preparation of fish.
Owing to a small amount of linolic acid present
in the oil it has drying properties, but they are
not sufficiently pronounced to admit the oil being
used in the preparation of paint and as a filler,
and yet is strong enough to injure it as a lubricant. It is, however, used in lubricating oils,
but before using it is put through a process
known as "blowing." The oil is heated to a
certain temperature and air is forced to bubble
through it which brings about an oxidation and
at the same time vaporiLes some of the volatile
fatty acids. This is continued until the viscosity
and density is that desired, when it is mixed
with a mineral oil and is ready for the market.
As an illuminating oil, cotton seed oil ranks
high, but owing to the cheapness and great
abundance of mineral oil it is not very extensively used, although the inferior grades are used
in the preparation of lard oil and miners' oil, but
even the poorer grades of the oil find a stronger demand in the manufacture of soap and glycerine.
By a process similar to that used in refining the
crude oil and depending on the principle of saponification the poorer class of crude oils are
broken down into two. impure forms, soap and
glycerine. Lime, lyes, acids and water are used
to bring about this change, just which one depending upon the products to be obtained. The
water, of course, gives the more pure glycerine,
but fatty acids are formed in place of soap; lime
and acids give glycerine • and candle material,
while the lyes form glycerine and soap.
The stearine, or the solid matter that is obtained by the cooling of the oil, is used largely
as butter and lard surrogates, depending on its
quality or the quality of the oil from which it is
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made. At first cotton seed oil products were
mixed with only such lard as was intended for
the colder climates in order to obtain a desirable
consistency, but its use became more and more
extended until some time later, when it was
learned that its fluidity could be overcome by
means of beef fat, the oil itself was put on the
market as compound or refined lard. Today all
disguise has been dropped and the prepared oil
being advertised as containing no hog fact, is
sold simply upon its merits. Lard obtained from
vegetable oils solidifies to a coarsely crystalline
mass exhibiting more or less polished surfaces,
while a pure lard shows a finely crystalline texture and a dull wrinkled surface (Langfurth).
Detection by this property, however, is not reliable, as hog lard manufacturers in preparing the
lard are seeking to obtain a more crystalline
structure(Lewk owitsch).
Enormous quantities of cotton seed oil are annually made in the South. One mill will crush
from 40 to 120 tons of seed a day, making from
1500 to 4500 gallons of oil. The Census report
for this year estimates that the cotton crop of
this year will aggregate 11,026,372 five hundred
pound bales of cotton, which would mean about
6,000,000 tons of seed. Taking away 15 per cent.
of the seed for planting and losses, and allowing
40 gallons a ton as an average yield, there would
be about '204,000,000 gallons of oil made this season, worth (30c a gallon) $61,200,000. Considering this great quantity of oil annually consumed
in this country and elsewhere in Supplying a demand that has almost entirely originated in the
last half century, one can truly realize the importance of this oil. And cotton seed oil has yet
to reach its true value, as the popular feeling
against a vegetable oil or fat taking the place of
one from an animal is rapidly disappearing. The
diseases that are being unearthed every day in
animals supplying a fat for edible purposes, while
bringing about a closer and closer watch on the
part of the people that no ill effects result from
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using such foods, is at the same time removing
the prejudice formerly held against using a vegetable oil as a substitute. Plant life knows no
such diseases as animal life, having, as a common
property, only that of decay; the vegetable oil,
however, has here an advantage to the public.
An oil mill man will 'tell you that you cannot
make good oil out of bad seed but you may make
bad oil from gool seed; or, in other words, while
seed may appear, even to the practiced eye, to
be of good quality, a decomposition of greater
or less extent may have taken place, as can be
detected in the oil after it is refined. The.one
thing essential to an oil that is to be used for
edible purposes is that it have an. agreeable flavor.
Cotton seed oil fills this requirement only when
it is made from good seed, as the least must in
the seed will come out in the oil and there is no
way, at least yet known, to remove it.
From a chemical standpoint there is yet much
to learn about the oil. Many of its chemical and
physical properties are known and its composisition has been the cause of much study, but it is
so varied in its general nature that concordant
results are obtained only with great difficulty.
Qualitative and quantitative tests have, however,
been worked out so that chemists can examine
the oil with a fair degree of accuracy, even when
mixed with other oils. The bulk of the investigation has been with a view of detecting and estimating this oil when used as an adulterant; but
as the demand for the oil itself is increasing the
quality of the oil product is becoming of more
and more importance, so that it can but seem that
the time is not far off when the public will be demanding an acquaintance on the part of their
chemist with this oil, far exceeding that of the
animal oils of to-day, that they may be assured
that they are using an unadulterated vegetable
fat where formerly a pure animal fat was desired.
(The writer expresses sincere thanks and appreciation
to Mr. Robert C. Warren and his brother, Fred, for their
generous assistance in the preparation of this paper.)
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TYPES OF LOCOMOTIVES.
By H. W. HEIDENGER, '08.
LTHOUGH every locomotive building company has its own system of classification,
that given by the American Locomotive Company, based on the number of wheels, and the
total weight of the engine, seems to be the simplest. The following are some of the types and
their names:
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The Mogul (2-6-0) type, shown in cut with
Stephenson link motion and with Walschaert
valve gear, is generally used in freight service,
although some applications of this type have been
made in passenger service. The name Mogul is
given to this class of engines on account of the
fact that the first of this type of locomotives built
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eight coupled driving wheels, being small, covering a relatively long wheel base, and bearing
about 85% of the total engine weight, give a
very large tractive power, the term by which the
power of a locomotive is measured—not in horsepower as in stationary engines. The tractive
(12 I,
power is calculated from the formula T =

Lindsley, Photo.
Mogul No. 1, with Slide Valve and Stephenson Gear.

was distinguished by the name "Mogul." These
engines are particularly adapted to fast freight or
mixed runs, are not commonly used on very
heavy trains, but still are of such a capacity as to
be fit for general freight work on roads operating
under average conditions of roadbed, rails, curves
and grades.

Lindsley, Photo.
Mogul No. 2, with Piston Valve and Walschaert Gear.

The consolidation (2-8-0) type is used for
heavier freight locomotives, having a high starting power, a large portion of the total engine
weight on drivers, and a capacity for hauling
heavy loads over long distances at low speeds.
Although not designed to work on fast runs,
these engines have often been pressed into passenger service and found equal to the occasion.
The two truck wheels serve as guides, while the

where T=tractive power per pound mean effective pressure in cylinders, d=diameter of cylinder in inches, 14=length of stroke in inches, D=
diameter of drivers in inches.
Thus the consolidation engine, which is designed to run at low speeds, may be made with
large cylinder diameter and stroke, and small
drivers, thus giving a very high tractive power.
The decapod is an engine of very nearly the same
qualifications, but is used mostly for switching
Purposes.

Lindsley, Photo.
Atlantic Type, with Slide Valve and Stephenson Gear.

The Atlantic (4-4-2) type of passenger engine
is made with both piston .or slide valves, and
with either inside or outside trailer bearings.
This type (eng. 21 in cut) is now of very common use on railroads operating under ordinary
conditions. They have a high starting capacity,
and with moderate trains can maintain very high
speed. However, the percentage of total engine
weight on the drivers is so small (about 50%)
that with heavy trains a great deal of trouble is
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encountered in tarting, there being a tendency to
Lastly, an attempt will be made to give a
slight description of two "freak" locomotives,
slip.
To remedy this defect and to meet conditions the Mallet Articulated Compound and the Cole
where very heavy passenger service is encoun- Balanced Compound. These engines, when first
tered, the Pacific (4-6-2) and Prairie (2-6-2) designed, met with the disapproval of most scientypes were designed. These two types are very tifically inclined persons, who predicted absolute
nearly alike, the only difference being in the failure for both; however, both have "made
truck wheels, which change the guiding quali: good" even beyond the expectations of their deties and the percentage of total weight on driv- signers. Both types were on exhibition at the
ers, these difficulties not being sufficient to give St. Louis World's Fair and caused considerable
either type much of an advantage in point of comment on account of their radical departure
perfection over the other. The Pacific type from the former American designs:
carries about 60 per cent, of total weight on
The Mallet Articulated Compound is practidrivers, while the Prairie type carries a little cally two engines on two frames, but only carrylarger per cent.
ing one boiler and requiring but one crew. It
designs
offer
many
These
advantages as re- was designed to assist as a "helper" or"pushgards the size, shape and position of fire-box et" on very heavy mountain runs, to take the

Mallet Articulated Compound Locomotive, the largest and most powerful locomotive in the world.

and boiler, so that almost any condition of service
may be met by suitably designing these portions.
These types are both made with piston or
slidev alves, and with either Stephenson or Walschaert valve gear, the piston valve and the Walschaert gear seeming to gain in favor during the
last few years; the piston valve on account of the
fact that it is more nearly a "balanced" valve
than the slide valve, also on account of its better appearance and advantages it offers in making the cylinder casting; the Walschaert year,
although of recent adoption in this country, is
rapidly assuming its proper place in the engine
building world, as it offers several qualifications
which render it of great value, especially in very
large locomotives; these advantages have been
recognized and used in Europe for the last half
century.

place of two ordinary engines which it was necessary to employ in certain districts.
The high-pressure cylinders are located on the
main frame at the middle of the engine, having
their steam pipe connections directly from the
steam dome, the pipcs being outside of the boiler
and heavily covered to prevent condensation.
The high-pressure valves are of the piston type
and low-pressure valves of the ordinary partially
balanced slide valve type. The high-pressure
exhaust steam passes into an exhaust pipe and
receiver under the boiler, and is then carried
through jointed pipes to the low-pressure cylinders, situated slightly ahead of the front end of
the boiler, on the auxiliary frame; then the
low-pressure exhaust steam passes into jointed
exhaust pipes to the exhaust nozzle in the smoke
box in the front end of the boiler, and is then
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utilized for forced draught. This exhaust nozzle
unlike that of other engines, is the only pipe in
the smoke box, thus affording ir tich simplicity.
The auxiliary or front frame, as well as all the
outside steam pipes, are provided with joints, so
that they may turn as the engine turns curves.
Hence the name "articulated."
It was on account of this jointing feature that
the failure of the design was predicted, but it
was found that the joints performed even better
than was expected.
On account of the wheel arrangement, it was
found necessary to use the Walschaert valve gear
on both engines, and on account of the great
weight of the parts a device was used by means
of which air power was utilized to reverse or to
change the reverse lever position. This feature
also gives very satisfactory results.
•
Also a means was provided, by the use of a
starting valve, for allowing high-pressure steam
to enter the low-pressure cylinders, to prevent
stalling on heavy grades, or in starting with a
heavy train.
The latest of this type of locomotive was recently built for the Erie Railroad Company,and is
the largest and most powerful locomotive in the
world, It has more than twice the power of a
very .large ordinary engine. Its total weight
(all on drivers) is 409,000 pounds, whereas the
next largest engine in the world (of the same
type) has only a weight of 355,000 pounds, of
which 316,000 pounds is on the drivers.
The Cole Balanced Compound is built on the
same principle as the ordinary simple Atlantic
type, as far as wheel arrangement is concerned,
and in looking at it from the outside, one would
mistake it for such. The difference, however,
lies in the fact that it is compound, the lowpressure cylinders being outside the frames and
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connected to the rear drivers by crank pins the
same as in an ordinary engine, while the highpresstire cylinders are situated inside the frames,
ahead. of the low-pressure cylinders by about
three feet, and are connected to crank axles
on the forward drivers. The high-pressure
cylinders are placed ahead of the low-pressure
cylinders, so as to get the necessary connecting
rod lengths to make the valve events work right,
and on account of this cylinder arrangement, the
steam distribution is obtained by means of one
hollow piston valve for each pair of cylinders,
the valves being driven by the Stephenson link
motion.
The balancing is accomplished without counterbalance weights, by the use of certain cylinder
proportions and by setting the inside cranks at
900 and each outside crank at 180° with its corresponding inside crank. On the testing plant
the action of this balancing feature was accurately observed, and the performance showed
that, by proper designing, a nearly perfect balance might be obained, a feat which is very difficult with ordinary engines, even when counterbalancing weights are used. The performance
of this engine as a whole, while on the testing
plant was far more satisfactory than any other
type tested. A speed of 75 miles an hour was
attained without the ill effects of unbalance being observed, while with the other engines tested
at a speed of 65 miles an hour, there was danger
of racking the plant.
From the observations taken while the engine
was on the testing .plant, and while on its regular run on the New York Central and Hudson
River R. R., it seems safe to predict that a stil
greater degree (if perfection may be attained
with this type in the near future.

s
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A SUCCESSFUL CLASS LETTER.
It can be safely said that every class formulates some
plan before leaving college whereby, if promises are kept,
class spirit will be maintained and alumni interest aroused. In the majority of cases the class organization terminates with commencement and no doubt it will be of
interest, especially to those who have reminiscences on the
subject, to give some statistics regarding the continued
success that the class of '98 has had with their scheme.
This is the end of the first decade as members of the
Alumni Association and every year a class letter has been
edited. The class president serves notice on one of the
members each year that he is "elected" to take the office
of "editor in chief" and he holds this title (rather it is
thrust upon him) until he has compiled the class news
for that year. By various methods of probing he obtains.
to the best of his ability, a written donation from the various members. These several letters are then copied, the
number of copies conforming with the number of letters

received. In other words, the "budget" is mailed to the
contributors only.
Ten annual letters have been distributed and approximately three-fourths of the members have responded each
year. An annual class reunion can at the best be only a
partial success. The attendance is necessarily small as
the members are widely separated, and to illustrate the
conditions that usually exist, the class of '98 has representatives in England, Mexico and the Philippine Islands.
A class letter is a most satisfactory substitute for such a
gathering, but it should not be considered a permanent
one.
This year the Institute will celebrate its twenty-fifth
anniversary, and every alumnus should keep that letter
from "Rushville" before him until the dates of June 19th
and 11th have been definitely marked "Terre Haute."
However, as a class affair—members of '98 please take
note !

SPECIAL ANNOUNCEMENT TO THE CLASS OF '98.

'98 IN RETROSPECT.

CLASS REUNION IN TERRE HAUTE JUNE 10th AND 11th, 1908.
allAlreadv more than one-half of the members have signified their intention to attend. (11'98 in Retrospect is shown
above. CI '98 1 14 years equals what? Come and see for yourself. Decide this matter definitely. Do it now.
Advise C. Pirtle, E. C. & S. Company, Cleveland, Ohio, and in return you will receive a list of those who
B. WILEY and C. PIRTLE. Self-appointed Committee.
WILL BE present.
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THE SENIOR TRIP.
The trip of the Senior Class to St. Louis,
which commenced on May 3rd and ended on May
6th, was a very enjoyable and profitable one to
those who were fortunate enough to participate
in it. The party left Terre Haute on Sunday in
order to be able to make an early start on Monday, and were met at the depot in St Louis by
Messrs. Kessler, Wiedemann and Hatch of the St.
Louis Alumni Club, who devoted themselves to
arranging for the comfort and convenience of the
visitors.
At 9 o'clock oil Monday a visit was paid to the
shops of the Wagner Electric Co., where Mr. W.
A. Layman, '92, gave the party every opportunity to view the operatious in an up-to-date
electrical manufacturing establishment. This
plant is a model in every way, and while of
especial interest to the electricals and mechanicals, there were many points of interest to all,
and the civils had the opportunity of seeing the
practical operation of a septic tank and cinder
filter beds. A bountiful luncheon was served in
the dining hall of the company, Mr. Layman doing the honors as host.
On Monday afternoon the most of the time was
spent at the works of the St. Louis Portland Cement Company. The whole process of making
cement was seen, from the digging of the shale
to the sacking and storing of the finished product.
This interesting process was of especial value to
the civils and chemists, though extremely instructive to all. On the way back to the city
from this factory, the party stopped at the
pumping station of the St. Louis water works.
On Monday evening the visitors were tendered
a banquet by the Rose Tech Club of St. Louis.
The menu was an excellent one, and a thunderstorm andheavy rain without only served to make
the scene within more attractive. After the primary considerations of the occasion had received
due attention, J. J. Kessler,'97, President of the
Rose Tech Club, acting as toastmaster, called
upon Mr. Layman, who responded with an address of welcome to the guests. Mr. Layman

137

was followed by a number of other speakers, including Professors Peddle and Wagner. Those
present at the banquet were Messrs. W. A. Layman, '92; C. R. Crockwell; '95; G. E. Wells,
'96; J. J. Kessler, '97; H. S. Kellogg, '03; M.
W. Blair, '03; H. E. Wiedemann, '03; R. W.
Benbridge, '06; F. N. Hatch, '06, E S. Butler,
'06, and H. S. Austin, '07, of the Rose Tech
Club; Professors Wagner and Peddle of Rose,
and Messrs. Andrews, Bogran, Corson, Fischer,
Freers, Hamilton, Jackson, Johnston, Kelso,
Knopf, Lindsley, McCormick, Orth, Reiss, Robbins, Sievers, Stock, Toulson, Uhl, Wickersham,
Willison, Wood and Zambrano, of the Class of
1908.
On Tuesday morning the first visit was that
made to the Ashley Street plant of the Union
Electric Light and Power Company. This immense plant, with its various units for producing
electricity and the devices necessary to the main
machines, was an object lesson in many ways
which will not soon be forgotten. At ten o'clock
a trip was made across the river to the packing
house of Nelson Morris & Co. in East St. Louis,
where the work of providing for the meat consumption of a great city was observed. Mr.
Wiedemann was the Virgil who guided the party
through the intricacies (if this labyrinth, with all
the operations in which he was perfectly familiar.
This visit ended, dinner was more or less heartily
part4ken of, and the party xvent north to the
Granite City, where the American Steel Foundries were running in spite of the dull times.
The operation or the electric cranes in the foundry was one of the striking features of this establishment. The chemists at this time were conducted through the works of the American Corn
Products Company by Messrs. Kessler and Wiedemann.
The whole of Wednesday forenoon was spent
at the plant of the Anheuser-Busch Brewing
-Company. The several power plants of this immense establishment are models of cleanliness,
economy and convenience, and their design and
lay-out is evidence of the genius of Mr. G. R.
Wells, '96, who conducted the visitors through
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the different departments of this great plant.
The ice plant engine room especially was a scene
of beauty to the eye of a mechanical engineer,
and was an example of scrupulous neatness and
care in maintenance. Wednesday afternoon was
devoted to a trip over the yards and tracks of the
St. Louis Terminal Railway Association on the
part of all but the chemists, for whom some
special trips of interest had been found. A
special car had been provided, and the party was
conducted north on the west side of the river,
across the Merchants' Bridge to Madison, and
south on the east side to the Eads bridge, then
back to the Union Depot. The large signal
tower near the depot was visited and the system
of switch control explained. The large switchboard, the telautograph, and innumerable strange
deyices for the accomplishment of the work were
seen here, after which a visit was paid to the
power house of the Association, and later those
who desired were conducted through the intricacies of the ticket-selling department of the Association in the Union Depot.
The party left St. Louis at 5 o'clock Wednesday afternoon, with the exception of the chemists, who missed the train. The success of the
trip was due in a large measure to the efforts of
the St. Louis Rose Tech Club, whose members
spared neither time nor expense in making the
Seniors welcome, and who carefully planned the
schedules of the different days and made all arrangements necessary for the visiting of the different establishments. Messrs. Kessler, Wiedemann, Wells and Hatch were especially generous in giving their time, and the sentiments of
the Seniors were expressed in the following letter to their hosts of St. Louis :
To the President and Members of the St. Louis Rose
Tech Cub:
The Class of 1908 of Rose Polytechnic Institute desires
to express its great appreciation of the cordial reception
tendered it by the members of the St. Louis Rose Tech
Club, individually and as a body, on the occasion of their
recent visit to St. Louis, and to tender its hearty thanks
to all the gentlemen who gave so generously of their time,
and whose hospitality in many ways made the pleasure
and profit of the visit exceed all expectations. Our hope

and wish is
the great city of St. Louis may continue
to grow and prosper in every way, as befits the abode of
such men as the members of the St. Louis Rose Tech
Club.
For the Class of 1908,
CARL B. ANDREWS,
GEO. T. MCCORMICK,
WM. C. KNOPF,
Committee.

THESIS SUBJECTS.
The following is a list of the subjects of theses
of which the Seniors are at work:
The comparative cost between concrete and steel construction of a subway at the intersection of the E. & T.
H. track and Wabash Avenue, Terre Haute. 0. L. Stock,
W. L. Uhl, J. Edward Bernhardt and H. E. Boyd.
The strength of upset soft-welded steel bars. B. L.
Kelso and R. H. Jackson.
Re-determination of the reactions of a reinforced concrete arch. C. B Andrews and P. G. Lindeman.
Design of a sewerage system for Grayville, Illinois.
C. H. Sievers and and R. M. Stubbs.
The strength of concrete in tension and the determination of its modulus of elasticity. A. S Hathaway and E.
B. Hunley.
Design of the steel structure of a railroad line laid out
by the class of 1909. A. Zambrano.
Complete test of a direct-connected steam engine and
generator, R. P. I. shops. B. M. Lindsley, L. C. Kerrick, H. B. Cannon and J. F. Robbins.
Test of a 20 H. P. Westinghouse gas engine and generator at the works of the Terre Haute Gas Co. E. P.
Wickersham, H. W. Heidenger and J. H. Johnston.
Investigation of and correction of the difficultiies in
series-alternating current motor, R. P. I. shops. H. D.
Orth and W. Toulson.
.Test • of the electrically driven pneumatic cash system,
vacuum cleaner system and passenger and freight lift
systems at the Herz Bazaar. G. H. Freers, C. N. Lammers and F. H Reiss.
A special study of the wood used in the manufacture of
wheels, especially red and white hickory. E. J. Fischer.
Test of various nozzles in an experimental steani turbine. F. W. Corson and D. R. Bogran.
Design of a constant current transformer. 0. Wood.
Test of a 100 kw. steam turbine and generator at the
Highland Iron and Steel Works. W. C. Knopf and S. E.
Mitchell.
Test of coking power of the coals of Indiana by a comDarative method. G. F. McCorniick.
A further study of the gas-producing qualities of Indiana coals. P. B Hamilton and W. W. Willison.
A comparison of the various volumetric methods for
the determinatiou of lead in ores. H. E. Schmidt.

THE ROSE TECHNIC.
ALUMNI NOTES.
The following announcement is from the
Little Rock(Ark.) Ga.::ette
"General and Mrs. Benjamin F. Green announce the engagement and approaching marriage of their daughter, Alice Dodge Green, and
Robert Chauncey Warren, the ceremony to take
place at the First Presbyterian Church on Wednesday, June 3d."
Mr. Warren is a member of the class of '02, and
is chemist of the Arkansas Cotton Oil Co., and
State Chemist of Arkansas.
The Elevator Supply and Repair Co., of 136
Liberty St., New York, S. D. Collett, '90, Manager, announce the removal of their office to the
6th floor of the Engineering Building, 114-118
Liberty St.
Mr. Donald McDaniel, '07, and Miss Bonnie
Davis, of Winchester, Indiana, were married at
that place on April 18th. Mr. and Mrs. McDaniel will be at home after June 1st at 76 North
Addison St., Indianapolis.
A regular meeting of the Rose Polytechnic
Club of Louisville was held Thursday evening,
April 7th. The following is a list of the resident
members: Brownell, '86 ; Hupe, '91 ; Tinsley,
's92 ; Anderson, '9 I ; Denehie,'94 ; Miller, '95 ;
Speed, '95; Burk, '96; Liggett, '96; Meriwether, '96 ; Miller, '01 ; Krieger,'03 ; Palmer,
'03; Kiefer, '05; Heick, '05; H. W. Wischmeyer,'06 ; Carl Wischmeyer,'06 ; Kelsall,'06 ;
Lee, '06; Ryan,'06; Goodman, '07; Baylor,
'07 ; Grosvenor; Hesser. After the regular
business of the meeting, a most excellent paper
on "Foundations' was read by Mr. Krieger..
H. St. Clair Putnam,'86, has been honored by
an invitation from President Roosevelt to read a
paper on "The Conservation of Power Resources'' before a congress which is to meet at
the White House during the week of May 11th,
to consider this subject. Andrew Carnegie is
also one of those to address the gathering.
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E. E. Larkins, '05, is now located at Omaha,
Nebraska, with the City Engineer of that city.
The Rose Tech Club of Louisville held a meeting on the evening of Thursday, April 30, at the
Old Inn, Louisville. Dr. Mees was present at
the meeting, which was attended by most of the
Louisville alumni, and by Mr. Grovemeier, formerly engineer and instructor at Rose.
Messrs. Wm. E. Burk, '96, A. A. Krieger,
'03, and C. Wischtneyer, 06, all with the Louisville Water Company, have had their work and
responsibilities considerably increased since the
recent death of Mr. Harmony, Chief Engineer of
the company.

INTER-FRATERNITY DANCE.
The Sigma Nu - Alpha Tau Omega dance,
which was held on the evening of April 24th, at
the rooms of the Phoenix Club, marked the
opening of the spring social season, and was a
great social success, being given under the joint
auspices of the local chapters of the Greek letter
fraternities represented by Rose.
The large hall was tastefully decorated with
potted plants and college pennants, while the two
fraternity badges on the wall, illuminated by incandescent lights, bore witness to the taste and
skill of some of the electrical students. Some
forty-nine couples were present, and although
the weather was threatening, the evening proved
ideal for dancing, and a number of hours were
spent enjoyably by those present.
The Glee Club will give a concert at Robinson,
Illinois, on May 25th. Among the numbers on
the program will be the duet from the prison
scene of "II Trovatore," sung by Miss Maude
Paige and Mr. Wm. C. Knopf.
While discussing the relative merits of literary
productions, a Freshman was heard to say:
'I've tried over and over again to read 'The
House of the Seven Gables' and 'Vanity Fair,'
but somehow or other I never could appreciate
Dickens!"
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OBITUARY.
J. Bernard Skean, '10, died at 10 P. M. on
Monday, April 13th, at St. Anthony's Hospital,
after an illness of four weeks. Mr. Skean was
operated on for appendicitis at the hospital, and
his case was complicated by peritonitis, and although everything possible was done for him,
the odds were too great.
Mr. Skean was deservedly popular in his class
and in the school ; he stood well scholastically,
and was an enthusiastic baseball player.
Resolutions of condolence were adopted by the
Sophomore class and by the student Council, as
follows:
WHEREAS, The Almighty, in his great goodness, has
deemed it wise to take front us our friend and classmate,
J. Bernard Skean, be it
Resolved, That we, the Sophomore class of Rose Polytechnic Institute, extend to the bereaved family our
heartfelt sympathy in this time of adversity ; and be it
further
Resolved, That a copy of these resolutions be sent to
his family, and that a copy be placed on file in the President's office, and that it be published in the Rose TECHNIC in tribute to his memory.
D. B. RUSH, President.
M. H. HAYMAN, Secretary.

part of St. Louis on the Missouri side. The
The structure will consist of three channel spans,
two 521 ft. in length, the middle one being 523
ft. long. There will be three short approach
truss spans on the Missouri side and two on the
Illinois side. The piers will be of concrete, with
stone facings and granite coping. Those for
main spans will be carried down 60 to 65 ft. to
bed rock while the approach piers will rest on
piling. The bridge has been designed for two
120 ton electric locomotives and will be heavier
than either the Merchant's or Eads bridge. In
general outlines it will resemble the former. The
wagon ways will be located in the center at first,
but as traffic increases will be placed outside the
trusses on cantilever supports. Mr. Ralph Modjeski of Chicago designed the structure.—Engineering Record, Dec. 21, '07.

Aids to Information.

New Bridge for St. Louis.

The following paragraph from an address by
Charles Wallace Hunt upon "The Engineer"
is quoted by the American Machinist, Feb. 27,
1908:
"Engineering theory and practice are rapidly
extending with the general advancement of our
economic interests, and the engineer, whether
he be a young graduate or otherwise, who does
not make use of the modern aids to information,
among which are to be counted scientific societies and a personal association with his brethren, with the innumerable hints and suggestions which come from these, will ,;oon
be found
struggling with what seems to him adverse fate,
but what, in reality, is inferior knowledge, behind hand knowledge, or, plainly speaking,
ignorance, greater or less. The engineering
world has passed by him, and he must view the
working out of the law of the survival of the
fittest with what grace he may."

The Mississippi River bridge at St. Louis of
the Illinois Traction System was started on December 8th by launching the foundation caisson
for one of the channel piers on the Illinois side
of the river. The bridge will span the river
from Venice on the Illinois side to the northern

The extremely low temperature of-111° F.
has been recorded by apparatus sent up in a
miniature balloon to an altitude of 96,680 ft. by
Prof. Roth on Blue Hill Observatory near Boston,
Mass.—Eng. Record, Feb. 1, 'o8.

WHEREAS, We have been deprived by death of our
fellow-student, J. Bernard Skean, be it
Resolved, That we, the Student Body and Student
Council of the Rose Polytechnic Institute, express our
sorrow and sympathy to the bereaved family; and be it
further
Resolved. That these resolutions be spread upon the
records of the Council, and that a copy be sent to the
family, and that a copy be sent to the Rose TECHNIC for
publication.
(Signed)
I. R. RALSTON,
C. B. ANDREWS,
D. B. RUSH,
Committee.
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TICS
PURDUE

Babcock, ss
Sherwood, 2b
Driver, r f•
Tragesser, lb,
Boltz, c f.
Browne, 3b
Dalton, 1. f.
Rosenbaum, c.
Rice, p.

A.B.

4
3
3
3
3
3
2
2
3

R

0
1
0
0
0
0
0
0
0

0

0

5

1

On Friday, April 17, Rose lost the opening
1
4
2
0
game of the season to Purdue at Lafayette. The
1
0
0
0
game was a first-class exhibition of good base ball
0
8
0
0
0
1
0
0
from start to finish.
1
1
0
1
Purdue got her only run when after one down
0
0
0
0
Sherwood got a hit, stole second, went to third
0 12
0
0
on Driver's hit and scored on Tragesser's long
1
1
2
0
fly to Schmidt.
26
1
4 27 10
1
From then on the game was real interesting,
Score by innings:
both teams got men on bases but were unable to Rose
0 0 0 0 0 0 0 0 .0 - 0
connect safely with the horse-hide.
Purdue,
1 0 0 0 0 0 0 0 0-1
Umpire, Tindell.
Rose had her best chance of winning in the
eighth inning after Schmidt had gone out. AbROSE, 8; I. S. N. S., 3.
bett hit in left field but was forced at second by
Rose played her first game at home Saturday,
Hadley's grounder. Heidenger hit and Shook
walked, filling the bases, but Barrett who went April 25, when she easily defeated the Normals.
Rose started the fire works in the third inning
in to bat for Wyeth fanned out.
The game was a pitcher's battle, each team when after two men went out, Backman got to
getting four hits. Backman had a little the best first on Moye's error, Webster got to first on
of Rice, having perfect control, not walking Skeeter's errors and Schmidt got there by the
same route, scoring Beckman. Abbett drew a
a man.
pass filling the bases again, but Hadley worked
ROSE
A.B.
R.
H. P.O. A. E.
out.
ss.
Shook,
3. 0
0
0
0
0
Wyeth, r. f.
3
0
0
0
Normal started things going in the fourth ;
0
0
4
0
Uhl, 2b
0
1
2
1 after two were down, Gearin got a two bagger,
3
0
0
2
8
Backman, p.
0 Fox got
a first on Shook's error, and both scored
4
0
1
2
1
1
Webster, 1 f
on
Spencer's
hit.
1
0
0
1
0
0
Schmidt, c. f.
Rose
again
registered in the fifth. Backman
0
1
3
4
3
0
Abbett, c.
1
3
0 got a single and pilfered second; Webster struck
11
0
0
Hadley. lb
0 out, Schmidt and Abbett walked, filling
0
3
0
1
3
Heidenger, $b.
the
2 bases. Hadley laid down a nice bunt scoring
4 24 14
0
27
Backman.
*Barrett batted for Wyeth in 8th inning.
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The game went real nice from this time on contest, several times the teachers had them hard
pushed for the leading place.
until the eighth, when the balloon ascended.
For the first time in two weeks old Sol was
Heidenger got a two bagger, stole third while
Mann was sleeping with the ball in his hands out in all his shining splendor and the weather
and scored on his wild throw to third. Shook man delighted the athletes by giving them an
got to first on Fox's error, Nicholson got there ideal day.
Stantz was the big star for the teachers, makthe same way and Uhl got to first on Skeeter's
fourth
got
his
19 points for them. Benham was next, with
ing
Backman
bases.
the
filling
error,
10
and
Shook
Nicholson.
points to his credit. For the Engineers,
scoring
game
the
bingle in
the
bases
did the best work, making 21 points.'
Smith
clearing
bagger,
Webster got a three
the former high school star, did
Worsham,
and scoring on a wild throw.
in the one mile and 880.
work
some
pan
when
great
Normal pushed another over the
the high jump record for
holds
who
Fishback,
Shockle -hit, stole second, and scored on Reese's
event, after Smith had
this
took
the teachers,
single.
the pole vault, Stantz
In
led him a tight race.
E.
A.
H. P.O.
A.B. R.
ROSE
1
0
0
0
1
6
and Nicholson ran away from the other vaulters,
Shook, s.s
0
0
0
1
0
6
f
l
Nicholson,
and the two athletes put up an exciting race,
0
1
2
1
1
6
Uhl, 2b.
Stantz finally tipping the bar at 9-1.
0
3
1
4
3
5
Backman, p
One of the most interesting races of the day
0
0
3
1
1
5
Webster, c f
the 120-yard high hurdles, in which, after
was
1
2
10
0
0
4
Schmidt, c
0
0
0
0
race, Smith defeated Stantz. In the shot
close
1
a
3
Abbett, r. j.
0 put, Bash, for the teachers, hurled the iron
0
9
0
0
4
Hadley, lb
0
1
2
2
1
5
Heidenger, 3b
sphere 35 feet, with Standau a close second, at
.NORMAI,

Moye, 3b.
Cauble, c. f.
Gearin l.f
Fox, r f
Spencer, lb.
Shockle. c
Skeeter, s s
Reese, 62b
Mann, p

44

8

9

27

7

'2

A.B.

R.

H.

P.O

A

E.

4
4
4
4
4
4
4
4
4

0
0
1
1
0
1
0
0
0

2
1
1
0
2
1
0
1
0

1
0
0
3
12
7
2
1
1

0
0
0
0
0
1
1
1
4

3
0
0
1
1
0
4
6
1

7 10
8 27
3
36
Score by innings :
56 7 8 2 R. H. E.
1 23
0 0 1 0 10 0 6 0 8 9 2
Rose,
0 00 2 00 0 0 1 3 8 10
Normal,
Tliree-bas:_- hit, Webster. Two-base hit, Uhl, Heidenger. Umpire, Chase.

ROSE WINS DUAL MEET, SCORE 61 to 56.
The track team game of the Rose Polytechnic
In-,titute romped away with the long end of the
score in the dual meet with the "Sixth Street
Schoolers" to the tune of 61 to 56 Saturday.
Although the Poly athletes kept the long count
of the score to their credit at all stages of the

the 33-9 mark.
During the meet two men were disqualified,
McCormick for Rose, and Patton for the teachers. In the. one-mile run, when almost at the
end of the stretch, Patton left his alley, thus disqualifying himself. This was a bit of good luck
for the engineers, giving them first, second and
third. McCormick was disqualified for crossing
what he thought was his own alley, while turning into the stretch, in the 440-yard dash.
EVENTS.

100-yard dash—McCormick, Shaw, Templeton,
Springer, Benham, Martin, Childress and Nevelle. First, Benham; second, Smith ; third,
Shaw. Time—:11 1-5.
220 yard dash—McCormick, Shaw, Smith,
Templeton, Springer, Benham, Martin, Childress, Nevelle. First. Benham ; second, Shaw ;
third, Martin. Time—:24 3-5.
440-yard dash—Benham, Stantz, Burn, Nevelle, Boran, Springer, Templeton, Smith, Shaw
and McCormick. First, Stantz ; second, Burn ;
third, Shaw. Time—:59.
880-yard run—Tyler, Worsham, Bowers, Patten, Boran, Swango and Cain. First, Worsham;
second, Tyler; third, Bowers. Time-2:15.
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SAGE SAYINGS.
One-mile run—Patten, Swango, Cain, Boran,
Worsham, Tyler and Bowers. First, Worsham;
True frientship iss dot vich does nod borrow
second, Tyler third, Bowers. Time-5:51 1-5.
any money.
120-yard high hurdles—Smith, Buckley, Darst
Stanz, Childress and Fishback. First, Smith ;
Aldough he conceals hiss breat mit roastet cofsecond, Stantz; third, Darst. Time—:18.
fee der debil iss gafe away by his clofen hoof.
220-yard low hurdles—Buckley, Tyler, Hay,
In der sea of life out graft shoult be well balStantz, Martin and Childress. First, Stantz;
second, Martin; third, Buckley. Time—:2935. lasdet mit rocks.
High jump—Smith, Buckley, Madison, FishId iss der roller skates vich comes most in conback, Childress, Burn and Hertenstine. First,
Fishback; second, Smith; third, Burn. Height tagd mit der vorlt.
—55'.
Like der sandal tree, der polecat perfumerie
Broad jump—Standau, Smith, Reilly. House,
Lammers, Stantz, Childress and Hertenstine. der ax vich lays id low.
First, Smith ; second, Standau ; third, Stantz.
Id takes our chiltren to demonstration dot we
Distance-19-5.
born too soon.
wass
Shot put—Standau, Darst, Bowers, Sutliffe,
Bash, Green, Everitt and Bautnunk. First,
Bash.; second, Standau ; third Everitt. DisA Freshman's "defernition" of a swell head
tance-35.
(Soph): A feller who thinks he could fill a great
Discus—Standau, Smith, Hay, Green, Everitt man's shoes, but could easier fill his hat.
and Baumunk. First, Smith; second, Green ;
third, Everitt. Distance-97-9.
Hammer throw—Darst, Green, Standau, BattWicky:—"Who can tell me what a flying butmunk, Everitt and Sink. First, Darst; second, tress is?"
Green ; third, Standau. Distance-110-3.
Leeds, '09:—"I believe it is rapidly advancing
Pole vault—Brennan, Nicholson, Hay,Sutliffe,
nanny-goat,
professor."
First,
Steirwalt.
Stantz, Fishback, Everitt and
Stantz ; second, Nicholson ; third, Fishback.
Height-9-1 Yt
Comparing Horses and Steam Engines.
The officials of the meet were as follows:
There is a very interesting paragraph in the
Official referee and starter, Markle ; timers,
old book by Oliver Evans on steam engines
Chas H. Beam, Dr. E. S. Johonnott and Thurwhich was published in 1801. In those days
man : field judges, F. Higgins, J. B. Peddle, F.
much of the power for various enterprises was
Weng, Minor and Strecker; track judges, Lardfrom horses and in older to sell steam
derived
ner, Dr. John White, A. S. Hathaway and Paul
it was necessary to compare the engines
engines
Turk; clerks of course, Paul Lindeman and Otto
with the work of the horses with which the
Schoppel ; scorers, D. B Rush and Walter
customers were familiar.
prospective
Woodrow; inspectors, Thompson and Williams ;
So in this book we find a rule for this as
announcer, McCord.
follows: Multiply the number of horses by 3
and extract the square root of the answer.
HEARD ON THE SENIOR TRIP.
Waiter, to Robbins:—"What league do you Multiply this result by 1.128 and the answer is
the diameter of the cylinder required for an
fellahs belong tuh?"
engine having a 3 foot stroke and making 18
Robbins:—The Epworth League."
r. p. in. The steam pressure does not appear in
Lindsley:—"If lever get a diploma, it will only
connection with this rule but is presumed to be
be the result of diplomacy."
the prevailing pressure which probably did not
is
dad
making
but
exceed
10 lbs. per square inch at that time. —
Jr.:—"Gee!
R. I,. Mc,
o8.
Machinist, Feb
American
them Freshmen go some!"
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were accepted without protest by all interested.
(h) A grave error was made in assuming the
The Royal Commission appointed by Parlia- dead load for the calculation at too low a value
ment August 31, 1907, to inquire into the cause and not afterwards revising this assumption.
of the collapse of the Quebec bridge has just This error was of sufficient magnitude to have required the condemnation of the bridge even if
presented its report.
the details of the lower chords had been of suffiThey find:
dent strength because, if the bridge had been
resulted
bridge
Quebec
the
(a) The collapse of
as designed the actual stresses would
completed
anchor
the
in
chords
lower
from the failure of the
been
have
considerably greater than those perthese
of
failure
The
pier.
arm near the main
by
specifications. This erroneous asmitted
the
design.
chords was due to defective
by Mr. Szalpka and accepted
was
made
sumption
were
failure
the
caused
(b) The stresses that
to hasten the disaster.
and
by
Cooper
tended
Mr.
accior
conditions
not due to abnormal weather
that the fall of the
do
not
believe
We
(i)
the
in
dent but were such as might be expected
by any action
prevented
been
have
could
bridge
regular course of erection.
after
taken
been
have
August 27,
might
(c) The design of the chords that failed was that
down the
take
or
made by Mr. P. L. Szalpka, the designing en- 1907. Any effort to brace
structure would have been impracticable owing
gineer of the Phoenix Bridge Co.
(d) This design was examined and officially to the manifest risk to human life involved.
(j) The loss of life on August 29, 1907,
approved by Mr. Theodore Cooper, consulting
might have been prevented by the excercise of
engineer of the Quebec Bridge and Ry. Co.
(e) The failure can not be attributed to any better judgment on the part of those in responsother cause than errors of judgment on the part ible charge of the work for the Quebec Bridge
and Ry. Co., and for the Phoenix Bridge Co.
of these two engineers.
(k) The failure of the Quebec Bridge and Ry.
(f) These errors can not be attributed either
to lark of common professional knowledge, to Co. to appoint an experienced bridge engineer to
neglect of duty or desire to economize. The the position of engineer was a mistake, and reall
ability of the two engineers was tried in one of sulted in a loose and in-fficient supervision of
railway
the
the most difficult professional problems of the parts of the work on the part of
company.
day and proved to be insufficient for the task.
(1) The work done by the Phoenix Bridge
the
that
specifications
(g) We do not consider
for the work were satisfactory or sufficient, the Co. in making the detailed drawings and in
unit-stresses in particular being higher than any planning and carrying out the erection, and by
established by past practice. The specifications the Phoenix Iron Co. in fabricating the ma-

Cause of Collapse of Quebec Bridge. Report of
Royal Commission.
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terial NNW good and the steel usedwas of good
quality. The serious defects were fundamental
errors in design.
(m) No one connected with the general designing fully appreciated the magnitude of the work
nor the insufficiency of the data upon which they
were depending. The special experimental studies and investigations required to confirm the
judgment of the designer were not made.
(n) The professional knowledge of the present
day concerning the action of steel columns under
load is not sufficient to enable engineers to economically design such structures as the Quebec
bridge. A bridge of the adopted span that will
unquestionably be safe can be built, but in the
present state of professional knowledge a considerably larger amount of metal would have to
be used than might be required if our knowledge
were more exact.
(o) The professional record of Mr. Cooper
was such that his selection for the authoritative
position that he occupied was warranted, and
the complete confidence that was placed in his
judgment by the officials of the Dominion Government, the Quebec Bridge and Railway Co.,
and the Phoenix Bridge Co., was deserved.

Cincinnati Water Purification Plant.
The Engineering Record, Feb. 1, 1908, contains an illustrated article on the new purification plant that is to supply the city of Cincinnati with pure water. It has been in operation
since November last, and ever since the daily
supply of 50,000,000 gallons has passed through
the plant. The plant comprises an intake pier
in the Ohio river and a tunnel leading under the
river to a pumping station with four 30,000,000
gallon pumps; two lined settling reservoirs
formed by dams across natural ravines with a
combined capacity of 345,00,000 gallons; three
coagulating basins, with a capacity of 22,000,000 gallons, twenty-eight rapid filters, with head
house, chemical house, and a 19,000,000 gallon
clear water reservoir. The water is pumped
from the river to the settling basins, which are
195 feet above low water in the river. From the
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basins the settled water passes to the head house
through controllers which reduce the pressure
due to a drop of 35 feet from settling basin to
coagulating basin. After leaving the controller
the water receives a charge of sulphate of iron,
which is introduced as a solution by means of
grids of perforated pipes. The water then receives a charge of caustic lime in the form of
lime water. From the coagulating basin the
water- flows to the clear water reservoir. The
sediment is removed from basin by cast iron
drainers, and means are also provided for flushing out the basins. Up to date the plant has
shown good efficiency, with economy of labor,
chemicals and wash water.

Civil Engineering Prospects.
Dr. J. A. L. Waddell, in a recent talk to the
students of Prosso Preparatory School at Kansas
City, said:
"It is absurd to expect construction work to
increase in the same ratio as the number of graduates from technical schools," hence he looks
forward to the time; probably soon reached,
when the supply of young engineers will exceed
the demand. Such a condition should not deter
any youth from taking an engineering course,
however, because there are many branches of
business in which a knowledge of engineering is
useful, and such training is desirable on the general grounds of education for the proper discharge of the duties of citizenship.—Engineering
Record, Feb. 22, 'o8.

Water Supply Under Difficulties.
Exhaust steam has found a variety of uses in
this country, but Dawson City, of the Yukon
Valley, Alaska, has put it to a use unknown in
warm climates. The ground is frozen throughout the year, except the upper two or three feet
in the summer, and consequently the water
would freeze in the mains were not some means
taken to prevent it. This preventive consists of
turning exhaust steam from the pumps, and
sometimes live steam direct from the boilers into
the water supply, which is thereby warmed sufciently for the purpose.--Engineering, February
22,'o8.
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An Exhaust Steam Turbine Plant.
In the January Proceedings of the American
Institute of Electrical Engineers, Henry H.
Wait gives an account of a new use for exhaust
steam—new at least in America. The Wisconsin
Steel Company at South Chicago utilizes the exhaust steam of a reversible engine driving the
blooming rolls, to operate a turbine. The engine
is a 42 x 60 double cylinder rolling mill type.
Ordinarily it rolls 99 ingots an hour. As it is
necessary to stop and reverse frequently the engine is practically idle 20% of the time. The
average horse power per hour is 820 using 54 lbs.
steam per i. h. p. This large amount of steam is
used from the fact that the engine very nearly
follows full stroke and the horse power runs up
enormously when the rolls first take hold of the
ingot. The engine exhausts into a receiver.
The function of this apparatus is to take the
shock out of the puffs of steam, and to separate
oil and condensed water. It consists of a cylindrical tank containing a number of baffle plates.
Between the receiver and the engine is a relief
valve which permits the escape of steam when
there is more than the turbine needs. Another
valve is provided to allow live steam to enter in
case the load on the turbine should be more than
the exhaust steam can care for.
From the receiver the steam passes to the accumulator. Here the steam enters perforated
pipes immersed in the water in the accumulator.
The steam is thus sprayed into the water, condenses and gives up heat to the water of the accumulator. It is usual to operate the latter at
about atmospheric pressure. In other words the
steam heats the water to about 212° F. Then if
there is a continuous load on the turbine, the
flow of steam through it to the condensing
system will tend to make the pressure in the
accumulator fall below atmospheric, and the
water begins to give off steam which is then
delivered to the turbine.
This system is far more economical than that
of discharging exhaust steam into a condenser;

in some instances being more than three times
as (conomical. This combination of engine and
low pressure turbine is particularly adapted to
steel and mining plants, but any other source of
exhaust steam can be used, whether intermittent
or not, in a similar fashion.
Largest Planer in the World.
What is conceded to be the largest planer in
the world has just been turned out of the Philadelphia works of the Niles-Bement-Pond Company. It was built for the Mackintosh-Hemphill Co. of Pittsburg for machining engine beds
and rolling mill frames, the first job being an
engine bed of 94 tons weight. The total weight
of the machine is 845,000 lbs., about the weight
of a locomotive and six cars, while it takes five
motors aggregating 20754 H. P. to operate it.
The table is in two sections joined in the center
over the V slide. The weight is about 140,000,
and requires 100 H. P. It is 14 ft. wide, 32 ft.
long and 20 inches deep over the side ways. It
can thus accommodate a block of steel about the
size of a box car. • The cross rail has a vertical
movement of 12 ft. 2 in., carrying two tool heads
each 7 ft. 8 in. high, with independent slotting
bars. Arrangement is also made for planing
across the bed. The cutting speed ranges from
1154 to 19 ft. per minute, with a quick return
movement of from 35 to 4334 ft. The slotter bar
has a maximum stroke of 8 ft.—American Machinist.
A method has been devised whereby the waste
heat in the exhaust of a gas engine may be applied to a water heater. A 50 h. p. gasoline
engine exhausts through 254 inch connections
to each of he two cylinders, and in each of
these were inserted short lengths of six inch
pipe, containing sieves of cast iron heater sections, fitting within the pipe and containing 35
square feet of surface each. The water in these
heats rapidly and circulates naturally through
an 80 gal. tank which is boiled every two hours.
—Engineering Record.
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Speetacles
Properly Fitted by
First-class Optician

Attention given to
J. M. BIGWOOD, Special
Fine Watch Repairing.

jeweler and Optician
Headquarters for
Poly Fobs, Pins, &c.

Terre Haute, Ind.

607 Wabash Ave.

WM. SCHONEFELD'S

northern Cafe

Pharmacy
Drtigs, Toilet lirticles, Stationery. Etc.

SPECIAL ORDERS
MEALS,LUNCHES

Cioar9, tobaccos, CanOtc9.

AND

PRICES MODERATE

FRESH OYSTERS

Corner Seventh Street and Big Four Railroad
Opp. Big Four Station.

TERRE HAUTE, IND.

SMITH eS

WILLIAMS

THE COLUMBIAN LAUNDRY
WILL DO YOUR WORK, AND DO IT WELL.
BAREUTHER WILL SEE TO IT IF YOU LET HIM KNOW

L. I). SMITH,
Dealer in Sporting Goods
and Athletic Supplies ...
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mo.G. Heinl & Son,
.. Florists..

News Dealer, Stationer and Book Seller.
ALL

HE

129 South Seventh St.

LATEST COPYRIGHTED NOVELS ON SALE
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Terre Haute, Ind.
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We are showing an immense assortment of Spring Styles in Young Men's.

• Suits and Top Coats. Manhattan Shirts and Fancy Vests. All of the new
:
0) blocks and colors in Hats. Our showing of Walk-Over and Hanan Shoes•
• is very complete. We show the new lasts in Oxfords and high Shoes in •
•
• both Patent Leather and Tans.
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•

TUNE BROS.
AND
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Always mention The Technic when shopping. It may benefit us.
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VENTILATED CONTROLLER, CAST GRID RESISTANCE

Adopted as a standard to the exclusion
of all other makes of
Controllers in most
of the largest steel
plants in the country

Simplicity of construction
and easy access to all parts
which are interchangeable
are a few of its many good
points.
Resistance grids and coils
can be removed or replaced
without dissembling.

For cranes, charging machines, and
service which is severe and where accurate control is
essential, they never
fail to make good.
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...PATENT ATT0IZNEY3
CHESTER BRADFORD

BRADFORD & HOOD

SUITE 1235 STATE LIFE BUILDING,

BEE

SNCYD

ARTHUR M. HOOD, Rose '93

INDIANAPOLIS, IND.

Skidoo Plus

S. Seventh St.

ABOUT YOUR SPRING SUIT.

.
.1V.
Iy New Location.

All the Newest Novelties in
Worsteds, Serges, Cheviots.
10% off to all Poly Students.

HOLLOWAY, PHOTOGRAPHER

1.1V'.EwNT
113 SOUTH SEVENTH STREET

"Our Pictures Sell because they Excell"

Great Northern Barber Shop
J. VERNON BREWER, Proprietor.
CRUSE MORGAN, First Chair.
ODE COLLINS, Second Chair.

GOOD WORK

Agency COLUMBIAN Laundry
ELECTRIC MASSAGE
SHINE STAND

GIVE US A TRIAL

Union Depot Restaurant DininipRoom
SHORT WALK FROM POLY FOR A QUICK MEAL.
W. J. GRAHAM, Prop.
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* For that Suit to Order, Swell Ready-to-wear Suits and Over- *
*
coats, New Up-to-date Furnishings, oppy Hats and
*
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Caps,
College
Penants,
Coat
Sweaters,
etc.
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New Central Pharmacy
S. W. coR. SIXTH AND WABASH AVE.

TERRE HAUTE, INDIANA

aft........_POLY HEADQUARTERS FOR CIGARS, PIPES, CANDIES, ETC.__—.010,
Always mention THE TECHNIC when doing business with our adveftisers. It may do
us good
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FOULKES BROS.

HATTERS, FURNISHERS, TAILORS
Selling Agents
KNOX, STETSON,
HEATH, and many
other well known Hats.
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DRAWING INKS
ETERNAL WRITING INK
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Manhattan Shirts,
Keiser's Barathea.
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Emancipate yourself from the useandofadopt
the nig.
ill-smelling inks and adhesives
They will be a revelation to

Everything Up-to-the-minute in Evening Wear.

gins Inks and Adhesives.
you.

AT DEALERS GENERALLY.

FOULKES BROS.
Hatters, Furnishers and Tailors
631 Wabash Ave.

CHAS. M. HIGGINS & CO., Mfrs.,
BRANCHES
CHICAGO 6. LONDON.
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liar Patronize our advertisers. It will help us.

latest Improved Machinery and new Trade
Literature.
Every number is a valuable reference
book for every engineer or student of engineering.
Ask for sample copy and descriptive circular.

M

THE ENGINEERING MAGAZINE.
140-142 Nassau St. New York.
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